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1 Introduction

2 Q. Please state your name, occupation, and business address.

3 A. My name is Dylan W. D'Ascendis and I am a Director at ScottMadden, Inc. My business

4 address is 3000 Atrium Way, Suite 241, Mount Laurel, NI 08054.

5 Q. Are you the same Dylan W. D'Ascendis who previously submitted prepared direct

6 testimony in this proceeding?

7 A. Yes, I am.

8 Q. Have you prepared an exhibit which supports your rebuttal testimony?

9 A. Yes, I have. It has been marked for identification as Rebuttal Exhibit No. 1 and consists

10 of Schedules DWD-1R through DWD-6R.

11 Puruose

12 Q. What is the purpose of this testimony?

13 A. The purpose of this testimony is to address certain aspects of the direct testimony of

14

15

16

17

18

19

20

21

Douglas H. Carlisle, Ph.D, witness for the Office of the Regulatory Staff (ORS).

Specifically, I will address Dr. Carlisle's recommended capital structure for Carolina

Water Service, Inc. ("CWS" or the Company) and his opinion regarding their long-term

debt cost rate; his use of multiple proxies for growth and his overall application of his

Discounted Cash Flow ("DCF") Model; his application of the Capital Asset Pricing

Model ("CAPM"); his application of the Comparable Earnings Model ("CEM"); and his

failure to reflect the risk of CWS's relative small size in relation to the proxy group in his

common equity cost rate recommendation.
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t ~Cit I St t

2 Q. Did Dr. Carlisle recommend the South Carolina Public Service Commission ("SC

3 PSC" or "Commission") accept the Company's capital structure ratios?

4 A. Yes, he did. Dr. Carlisle recommended the Commission accept the Company's capital

5 s1ructure, which contains 51.89% common equity and 48.11% long-term debt.

6 Lon -Term Debt Cost Rate

7 Q. What is Dr. Carlisle's recommended long-term debt cost rate?

8 A. Dr. Carlisle recommended the coupon rate of 6.58%, which does not include either

9 amortization of debt or acquisition costs.

10 Q. Do you agree with Dr. Carlisle's recommendation?

11 A. No. The cost of the amortization of the note and the acquisition costs should be reflected

12 in the long-term debt cost rate since these costs are incurred by the Company and are not

13 recovered anywhere else in the regulatory model.

14 Q. What is the difference between your recommended long-term debt cost rate of

15 6.60% and the coupon rate of 6.58% and its effect on South Carolina ratepayers?

16 A, The difference is 0.02%. When applying this 0.02% to the agreed upon long-term debt

17

18

19

20

ratio of 48.11%, the difference in overall rate of return (all else equal) is 0.01%. Applying

the 0.01% to the requested rate base by the Company results in a dollar difference of

$5,552.44.'he $5,552.44 cost, when spilt between the Company's 26,400 customers,

equates to $0.21 per customer, per year.

0.01% x $55,524,404 = $5,552.44.
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1 Q. Do you agree with Dr. Carlisle's refusal to adopt the ratemahing long-term debt cost

2 rate of CWS because of its interest-only and make-whole provisions as well as

3 higher-than normal interest rate? Please explain.

4 A. No, I do not. Most of the long-term debt of public utilities consist of long-term issuances

5 without sinking fund payments or amortizing principal payments. Most of these issuances

6 simply pay interest only while the debt is outstanding and then pay a "balloon" payment

7 of the enflre principal at maturity or when refinanced. There are some issuances, like that

8 of CWS's parent, Utilities, Inc. ("UI") which pay interest only for a period of time and

9 then begin to make sinking fund payments to reduce both the debt outstanding and the

10 average term of the debt, which serves to add the 0.02% to the Notes'oupon rate of

11 6.58% to reflect issuance costs. Dr. Carlisle has not offered any evidence that UI's

12 decision to issue the Series 2006-A Collateral Trust Notes was imprudent or unreasonable

13 at the time. In fact, at the time of issue, the 6.58% coupon rate was in line with Baa

14 utility bond yields.

15 Discounted Cash Flow Model DCF

16 Q. On page 6, line 14, through page 7, line 11 of his direct testimony, Dr. Carlisle

17 discusses his use of various measures of growth for his DCF analyses. Please

18 comment.

19 A. Dr. Carlisle used historical and projected measures of growth in earnings per share

20

21

22

23

("EPS"), book value per share ("BVPS"), dividends per share ("DPS"), and sales/revenue

as provided by Value Line Investment Survey (" Value Line"). As discussed in my direct

testimony at page 14, lines 14 through 22, it is appropriate to rely exclusively on security

analysts'orecasted growth rates in EPS. While Dr. Carlisle did note that his approach
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recognizes the importance of analyst projections, it does not appear that Dr. Carlisle

relied on any security analyst projections in his DCF analysis. In recent rate cases

involving CWS (Dockets 2015-199-WS and 2013-275-WS), Dr. Carlisle did indeed

include security analyst growth forecasts for EPS growth from services such as Zacks,

Yahoo! Finance, and Reuters in his DCF analysis in addition to his Value Line data.

Q. Is there academic literature that supports your exclusive use of analysts'stimates

in your DCF analysis?

A. Yes, Earnings expectations have a significant influence on market prices and the

"appreciation" or "growth" experienced by investors. Myron Gordon, the "father" of the

10 standard regulatory version of the DCF model, recognized the significance ofanalysts'orecasts

of growth in EPS in a speech he gave in March 1990 before the Institute for

12 Quantitative Research and Finance. He said:

13

14
15

16
17
18
19
20
21
22
23

We have seen that earnings and growth estimates by security analysts were
found by Malkiel and Cragg to be superior to data obtained from financial
statements for the explanation of variation in price among common stocks

estimates by security analysts available from sources such as IBES are
far superior to the data available to Malkiel and Cragg. Eq (7) is not as

elegant as Eq (4), but it has a good deal more intuitive appeal. It says that
investors buy earnings, but what they will pay for a dollar of earnings
increases with the extent to which the earnings are reflected in the
dividend or in appreciation through growth.

Professor Gordon recognized that total return is largely affected by the terminal price,

24 which is mostly affected by earnings (hence price / earnings multiples).

25 In addition, Morin notes:

26
27
28

Because of the dominance of institutional investors and their intluence on
individual investors, analysts'orecasts of long-run growth rates provide
a sound basis for estimating required returns. Financial analysts exert a

Carlisle Direct Testimony, p. 7, lines 12-16.
Roger A. Morin, New Re ulato Finance (Public Utilities Reports, Inc., 2006), p. 298. ("Morin")
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I

2
3

4
5

6
7
8
9

10
ll
12
13

14

15
16
17
18
19
20
21
22

23

24

25

26

27

strong influence on the expectations of many investors who do not
possess the resources to make their own forecasts, that is, they are a cause
of g. The accuracy of these forecasts in the sense of whether they turn out
to be correct is not at issue here, as long as they reflect widely held
expectations. As long as the forecasts are typical and/or influential in that
they are consistent with current stock price levels, they are relevant. The
use of analysts'orecasts in the DCF model is sometimes denounced on
tJte grounds that it is difficult to forecast earnings and dividends for only
one year, let alone for longer time periods. This objection is unfounded,
however, because it is present investor expectations that are being priced;
it is the consensus forecast that is embedded in price and therefore in
required return, and not the future as it will turn out to be.

Published studies in the academic literature demonstrate that growth
forecasts made by security analysts represent an appropriate source of
DCF growth rates, are reasonable indicators of investor expectations and
are more accurate than forecasts based on historical growth. These
studies show that investors rely on analysts'orecasts to a greater extent
than on historic data only.

Studies performed by Cragg and Malkiel demonstrate that analysts'orecasts are

superior to historical growth rate exuapolations. Some question the accuracy ofanalysts'orecasts

of EPS growth, however, it does not really matter what the level of accuracy of

those analysts'orecasts is well after the fact. What is important is that they reflect

widely held expectations influencing investors at the time they make their pricing

decisions and hence the market prices they pay.

28 In addition, Jeremy J. Siegel also supports the use of security analysts'PS

29 growth forecasts when he statess:

30 For the equity holder, the source of future cash flows is the earnings of firms. (p.

Cragg, John G. and Malkiel, Burton G., Ex ectations and the Structure of Share Prices (University of
Chicago Press, 1982), Chapter 4.
Jeremy J. Siegel, Stocks for the Lon Run — The Definitive Guide to Financial Market Returns and Lon-
Term Investment Strate ies McGraw-Hill 2002, pp. 90-94.
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90)

Some people argue that shareholders most value stocks'ash dividends. But this

is not necessarily true. (p. 91)

Since the price of a stock depends primarily on the present discounted value of all
expected future dividends, it appears that dividend policy is crucial to determining
the value of the stock. However, this is not generally true. (p. 92)

10
11

12
13

14
15
16
17
18

19
20

21

22

23

25

26

Since stock prices are the present value of future dividends, it would seem natural
to assume that economic growth would be an important factor influencing future
dividends and hence stock prices. However, this is not necessarily so. The
determinants of stock prices are earnings and dividends on a per-share basis.
Although economic growth may influence aggregate earnings and dividends
favorably, economic growth does not necessarily increase the growth of per-share
earnings of dividends. It is earnings per share (EPS) that is important to Wall
Street because per-share data, not aggregate earnings or dividends, are the basis of
investor returns. (italics in original) (pp. 93-94)

Investors are also aware of the accuracy ofpast forecasts, whether for EPS or DPS

growth, or for interest rate levels. Investors have no prior knowledge of the accuracy of

any forecasts available at the time they make their investment decisions, as that accuracy

only becomes known after some future period of time has elapsed. Therefore, given the

overwhelming academic/empirical support regarding the superiority of securityanalysts'PS

growth rate forecasts, such EPS growth rate projections should be relied upon in a

cost of common equity analysis.

27 Since investors have such analysts'arnings growth rate projections available to

28 them, and investors are aware of the superiority of such projections, analysts'rojecflons

29 of EPS growth should receive significant, ifnot exclusive, weight in a DCF analysis.

30 Q. What would Dr. Carllsle's DCF result have been had he correctly relied upon

31 security analysts'orecasted growth in EPS?
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1 A. As shown on Schedule DWD-IR, using the average dividend yield for Dr. Carlisle's

2 water proxy group, 2.11% (from Exhibit DHC-9) and the average forecasted growth in

3 EPS of 7.31%, an indicated common equity cost rate of 9.50% results. The DCF result

4 for Dr. Carlisle's proxy group using just the projected EPS growth rate jrom Value Line is

5 11.01%

6 Ca ital Asset Pricin Model CAP Anal sis

7 Q. Do you have any comment on Dr. Carlisle's application of the CAPM?

8 A. Yes. Dr. Carlisle's application of the CAPM has several flaws: first, his calculaflon of

9 the R, or return on the market, is incorrectly derived; second, his use of the geometric

10 mean is not valid for cost of capital purposes; and finally, Dr. Carlisle fails to use the

11 Empirical CAPM ("ECAPM") in his analysis.

12 Q. Please explain how Dr. Carlisle miscalculated the return on the market in his CAPM

13 analysis.

14 A. Dr. Carlisle miscalculated the market return in both of his calculations: his first market

15

16

17

18

19

20

return calculation simply averages the returns by decile to derive his average return of

11.27%. His second market return calculation weights the decile returns by the number

of companies in each decile,'hich results in an 11.70% market return. Both of these

calculations are incorrect, because they produce higher than expected results due to the

higher returns of smaller companies, which are weighted more heavily. The correct

number to use is found at the bottom of the chart shown on page 7-13 under "The

For the corrected growth rate, I supplemented Dr. Carlisle's projected growth rate in EPS I'rom Value Line

(8.72%) with security analyst projected EPS growth rates from Zacks (6.79%) and Yahoo! Finance
(6.43%). I chose these two investment services because Dr. Carlisle relied in part on their forecasts in both
Dockets 2015-199-WS and 2013-275-WS.
9.57% = 2. 1 1% x (1 + 7.3 1%) + 7.3 1%.
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"Market" (Deciles 1-10)" of 9.8%." Nevertheless, because this is a geometric return, or

2 a compound annual growth rate, it is not appropriate for cost of capital purposes.

3 Q. Why is the geometric mean not appropriate for cost of capital purposes?

4 A. As I stated in my direct testimony at page 20, lines 8 through 17,

5

6
7
8

9
10
11

12

13

14

15
16

17
18

I used the arithmetic mean monthly total return rates for the large company
stocks and yields (income returns) for the Moody's Aaa/Aa corporate
bonds, because they are appropriate for the purpose of estimating the cost
of capital as noted in SBBI — 2017.1 ""'" '"' The use of the arithmetic
mean return rates and yields is appropriate because historical total returns
and equity risk premiums provide insight into the variance and standard
deviation of returns needed by investors in estimating future risk when
making a current investment. If investors relied on the geometric mean of
historical equity risk premiums, they would have no insight into the
potential variance of future returns because the geometric mean relates the
change over many periods to a constant rate of change, thereby obviating
the year-to-year fluctuations, or variance, which is critical to risk analysis.

Additionally, SBBI-2017 states

19
20
21
22
23

For use as the expected equity risk premium in either the CAPM or the
building block approach, the arithmetic mean, or the simple difference of
the arithmetic means of stock market returns and risldess rates is the
relevant number.

11.01% = 2. 1 1% x (I + 8.72%) + 8.72%.
Roger G. Ibbotson and Dutf dt Phelps, 2017 SBBI Yearbook: Stocks, Bonds, Bills, and Inflation 1926-

2016, Morningstar, Inc., p. 7-13. ("SBBI-2017")
Ibid., p. 7-3.
Ibid.
Ibid., p. 10-22
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Q. Is there additional documentation in the academic literature that supports the

arithmetic mean, or simple average, as the only mean appropriate for cost of capital

analysis?

A. Yes. The financial literature is quite clear on this point. Risk is measured by the

variability of expected returns, i.e. the probability distribution of returns. As noted above,

the arithmetic mean calculated over a very long period of time is the correct mean to use

when estimating the cost of capitaL

Weston and Brigham" provide the standard financial textbook definition of the

riskiness of an asset when they state:

10
11

12
13

The riskiness of an asset is defined in terms of the
future returns from the asset. (emphasis added)

Morin'4 states:

14
15
16
17
18

19
20
21
22
23

The geometric mean answers the question of what constant return you
would have to achieve in each year to have your investment growth match
the return achieved by the stock market. The arithmetic mean answers the
question of what growth rate is the best esfimate of the future amount of
money that will be produced by continually reinvesting in the stock
market. It is the rate of return which, compounded over multiple periods,
gives the mean of the probability distribution of ending wealth. (emphasis
added)

In addition, Brealey and Myers" note:

24
25
26
27
28
29

The proper uses of arithmetic and compound rates of return from past
investments are often misunderstood... Thus, the arithmetic average of the
returns correctly measures the opportunity cost of capital for investments...
Moral: If the cost of capital is estimated Irom historical returns or risk
premiums, use arithmetic averages, not compound annual rates of return.
(italics in original)

J. Fred Weston and Eugene F. Brigham, Essentials of Mana erial Finance 3+ Ed. (The Dryden Press,

1974), p. 272.
Morin, p, 133.
Richard A. Brealey and Stewart C. Myers, Princi les of Co orate Finance (McGraw-Hilt Publications,
inc., 1996), pp. 146-147.
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As noted above, investors gain insight into relative riskiness by analyzing

expected future variability. Even more simply, using the geometric mean to estimate the

equity risk premium is tantamount to reading the first and last page of a world history

book and presuming to know what happened during the course of human events.

Consequently, Dr. Carlisle should have relied on the arithmetic market return of 11.8%

shown on page 7-13 of the SBBI-2017.

Q. Dr. Carlisle neglected to include an ECAPM in his analysis. Please comment.

A. Numerous tests of the CAPM have measured the extent to which security returns and

10

12

13

betas are related as predicted by the CAPM confirming its validity. However, Morin

observes that while the results of these tests support the notion that beta is related to

security returns, the empirical Security Market Line ("SML") described by the CAPM

formula is not as steeply sloped as the predicted SML. Morin" states:

14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29

With few exceptions, the empirical studies agree that ... low-beta
securities earn returns somewhat higher than the CAPM would predict,
and high-beta securities earn less than predicted.

Therefore, the empirical evidence suggests that the expected return on a
security is related to its risk by the following approximation:

K = Rr + x P(Rst - RF) + (1-x) P(Rsr - Rs)

where x is a &action to be determined empirically. The value of x that
best explains the observed relationship Return = 0.0829 + 0.0520 P is
between 0.25 and 0.30. Ifx = 0.25, the equation becomes:

K = RF + 0.25(RM - RF) + 0.75 p(RM - Rs)"

Morin, p. 175.

Morin, p. 190.

10
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In view of theory and practical research, both the traditional CAPM and the

3 ECAPM should be used.

4 Q. What would be Dr. Carlisle's indicated common equity cost rate based on the

5 CAPM if he had correctly used the arithmetic mean market return and employed

6 the KCAPM?

7 A. As shown on Schedule DWD-2R, using the arithmetic mean market return and employing

8 the ECAPM to Dr. Carlisle's water proxy group, results in an indicated common equity

9 cost rate of 10.03%.

10 Com arableKarnin s Model CE

11 Q. Please comment on Dr. Carlisle's selection of comparable companies for his

12 comparable earnings model.

13 A. Based on Dr. Carlisle's discussion starting on line I of page 10 and ending on line 2 of

14

15

16

17

18

19

20

21

22

23

page 11 of his direct tesnmony, he uses the range of betas within his water proxy group to

select his non-regulated proxy group. This is not a set of criteria that would result in a

group of companies comparable in total risk to his proxy group of water companies as it

encompasses only one measure of risk, beta, a measure of systematic, or market risk.

Moreover, beta measures only a small percentage of the total risk of a particular company

as measured by the coefficient of determination, or R-Squared. As shown on Schedule

DWD-3R, the average R-Squared statistic of Dr. Carlisle's water proxy group is 0.1320,

which means that only 13.20% of the total risk of Dr. Carlisle's utility proxy group is

explained by beta (systematic risk) where the other 86.80% is explained by non-

systematic risk.

11
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My selection criteria of non-regulated companies is more robust than Dr.

2 Carlisle's because it reflects both unsystematic risk and systematic risk, measured by the

3 standard errors of the regression and unadjusted betas, respectively. If the collective

4 standard errors of the regressions and average betas of the group of non-price regulated

5 companies chosen as a proxy for the eight water companies are similar, then the total, or

6 aggregate, combined systematic and unsystematic risks are similar as noted in

7 "Comparable Earnings: New Life for an Old Precept" provided in Schedule DWD-4R.

8

9
10
11

12
13

14
15

Our selection criteria are based upon measures of systematic and
unsystematic risk, specifically unadjusted beta and residual standard error.

They provide the basis for the objective selection of comparable non-

utility firms...We compare the aggregate total risk, or the sum of
systematic and unsystematic risk, which reflects investor's aggregate
assessment ofboth business and financial risk.

It is, afler all, total risk which is reflected in market prices which the

16 comparable risk, non-price regulated, companies were selected.

17 Q. Have you selected a comparable non-price regulated group of companies based on

18 the ranges of unadjusted beta and the standard error of the regression of Dr.

19 Carlisle's water proxy group?

20 A. Yes, I have. As shown on Schedule DWD-SR, I have selected a proxy group of twelve

21

22

23

non-price regulated companies that are comparable in systematic (measured by the

unadjusted beta) and non-systematic (as measured by the standard error of the regression)

risk as his water proxy group.

12
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I Q. The results of Dr. Carlisle's CEM analysis are based on mean book value growth

2 but his utility proxy group recommendation is based on market-based models. Does

3 that show an inherent inconsistency in the application of the CEM compared his

4 other models?

5 A. Yes. Dr. Carlisle is comparing apples and oranges when he compares the book value

6 growth of his non-regulated proxy group to the market-based results for his utility proxy

7 group because growth in book value by itself is not a valid measure of the investor-

8 required return. Dr. Carlisle implicitly agrees with the previous statement through his use

9 of similar book value growth in his DCF analysis, as shown on Exhibits DHC-6 and

10 DHC-9. If he used only book value growth to measure the investor-required return of his

11 water proxy group, his results would have ranged between 4.33 /o and 5.21 /o based on the

12 book value growth rates shown in Exhibit DHC-6. The easiest way to correct this error

13 would be to perform DCF and CAPM analyses on his non-regulated proxy group.

14 Q. Have you applied the DCF and CAPM to Dr. Carlisle's amended non-regulated

15 group?

16 A. Yes, I have. As shown on page 2 of Schedule DWD-6R, the DCF result for Dr. Carlisle's

17

18

19

20

non-regulated group is 14.66'/D. On page 3 of Schedule DWD-6R, the CAPM result is

9.85'/D. The average of the DCF and CAPM results is 12.26'/D. For the application of the

DCF and CAPM, I calculated the models based on the corrected versions of Dr. Carlisle's

models, which include the following adjustments:

21

22

23

24

~~DDCCFF~
~ Reliance on only projected EPS growth rates from Value Line,

~ Supplementing the projected EPS growth rates Irom Value Line with analyst forecasts

from Zacks and Yahoo! Finance, and

13
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I C~APM A tl

2 ~ Using the arithmetic mean return on the market and

3 ~ Employing the ECAPM.

4 Q. What would be Dr. Carlisle's corrected indicated range of common equity cost

5 rates?

6 A. It would be trom 9.50% (DCF) to 12.26% (CEM) with the CAPM result of 10.03%

10

falling within that range. The average of the three models is 10.60%, which should be

noted is within my cost of common equity range. However, this cost rate mis-speciflies

the common equity cost for CWS as it does not reflect CWS's greater relative risk due to

its small size. Please see Table 1, below for Dr. Carlisle's original and corrected results.

Table 1: Dr. Carlisle's Cost of Common E ui Model Results

Model ~oi 'R It'orrected Result

Discounted Cash Flow
Comparable Earnings Model
Capital Asset Pricing Model

8.68%
8.89%
9.54%

9.50%
12.26%
10.03%

12

Average 400 10.

13 ~Sh Ad t t

14 Q. Does Dr. Carlisle's corrected common equity cost rate of 10.60% adequately reflect

15 the risk of CWS's small size relative to the nine water companies?

16 A. No. As stated at pages 33 through 36 of my direct testimony, smaller companies tend to

17

18

19

be riskier, causing investors to expect greater returns as compensation for that risk,

consistent with the basic financial principle of risk and return. Another basic financial

principle is that it is the use of the funds invested and not the source of those funds which

Csrlisle direct testimony, p. 2.

14
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1 gives rise to the risk of any investment. Since CWS is the regulated utility to whose

2 jurisdictional rate base the overall cost of capital allowed by the Commission in this

3 proceeding will be applied, the relevant risk reflected in the cost of capital must be that of

4 CWS, including the impact of its small size on common equity cost rate.

5 Q. What is the size-adjusted, corrected common equity cost rate indicated for Dr.

6 Carlisle's water proxy group?

7 A. When a size adjustment of 0.50%'s added to Dr. Carlisle's corrected indicated common

8 equity cost rate of 10.60% discussed above, an ROE of 11.10% results. This ROE falls

9 slightly above my range of common equity cost rates presented in my direct testimony.

10 Q. Does that conclude your rebuttal testimony?

11 A. Yes.

From Schedule DWD-l, page 2, line 6.

15
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Carolina
Ex

Inc.
r hr

Com an
VL Projected EPS Growth (1]
2017 Estimate Growth

Zacks
LT EPS Growth

Yahoo! Finance
LT EPS Growth

Dividend
~Yi Id 2

American States
American Water
Aqua America
Artesian Resources
Calidornia Water
Connecticut Water
Global Water Resources
Middlesex Water
Sjw
York Water

$ 185 5

3.00
1.36

NA

1.40
2.20
N/A
1.40
2.60
1.0 5

2.35 7.07%
4 15 9 71'.85

9.19c/c
1.24 5.16%
1.85 8.29%
2.90 8.21c/c

N/A N/A
2.10 12.28%
3.45 8.42%
1.60 12.79%

5.00%
7.50c/o
6.00c/o

NA

6.00%
6.00%c

15.00c/o

NA

NA

NA

4.00%
8.20%
5.00%
4.00%
9.80%
6.00%

15.00%
2.70c/o

14 00%
4.90%

1.90%
2.00%
2.20%
2.50c/o

L60%
2.10%
3.10%
2.30%
1.40%
2.00%

Mean 9.01%
Median 8.42%
Average 8.72%

7.58%
6.00%
6.79'/o

7.36%
5.50c/o
6.43c/o

2.11%

Growth Rate (3]
Dividend Yield

Adjusted Dividend Yield (4]
Indicated DCF Cost of Equity

7.31c/o

2.11%
0.15%
9.57c/o

NA = Not Available

Notes:

(1] From Revised Exhibit DHC-S, pages 2 and 3.

(2] From Revised Exhibit DHC-9.

(3] Average of Value Line, Zacks, and Yahoo! Finance growth rates.

(4] Growth rate multiplied by the dividend yield.
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li ervic In
Corrected CAPM Reflecting the Long-Term Arithmetic Mean

rn and A li
' the ECAP

Line No.

Market Return (1) 11.80%

2. Risk-Free Rate (2]

Equity Risk Premium (3)

3.70%

8.10%o

4. Beta (4) 0.75

CAPM Cost of Equity (5)

6. ECAPM Cost of Equity (6)

9.78%

10.28%

Average 10.03%

Notes:
(1)
(2)
(3)
(4)
(5)
(6)

From page 7-13 of SBBI - 2017.
From Revised Exhibit DHC-2.

Line 1 - Line 2.
From Revised Exhibit DHC-13, page 1.

Line 2 + (Line 3 x Line 4).
Line 2 + (0.75 x (Line 3 x Line 4)) + (0.25 x Line 3).
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C 'ater Se

R-Squared Statistics for
Dr Carl' ater Prox

Com an ~R-S d

American States
American Water
Aqua America
Artesian Resources
Calidornia Water
Connecticut Water
Global Water Resources
Middlesex Water
SJW
York Water

0.1292
0.1525
0.1702
0.0547
0.1732
0.1073

NA

0.1439
0.1206
0.1366

Average

Median

0.1320

0.1366

NA = Not Available

Source of Information:
Value Line Proprietary Database December 2017
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Comparable Earnings:
New Life for an Old Precept

by

Frank J. Hanley

Pauline M. Ahern

Reprinted from the American taas Association's Financial Quarterly Review

Summer 1994 edition, Arlington, Va.
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Comparable Earnings: New Life for an Old Precept

ccelerating deregulation has
greatly increased the invest-
nuuit n'sk of natural gas urili-

ties. As a result, the autliars believe
it niore appropriate than ever to
eniploy tlie coinparable earnings
model. We believe our application oj
tire model overcomes the greatest
traditional objection to it — lack of
comparability of tire selected non-
utility proxy finns. Our illustration
focuser on a target gas pipeline com-

pany with a beta of 0.96 — abnost
equal to itic market 's beta of 1.00.

Intrednction

The comparable earnings model used

to determine a comman equity cast rate

is deeply rooted in the standard of "cor-

responding risk" enunciated in the land-

mark Btnejield and Hope decisions of
the U.S, Supreme Court.'ith such
solid gmunding in the foundations of rate

of return regulation, comparable earnings

should be accepted as a principal model,

along with the cusrendy popular madtet-

based models, provided that its most
conunon critic)sm, noo-comparability of
the proxy companies, is overcome.

Our comparable earnings model
overcomes the non-comparability issue
of the non-utility firms selected as a

proxy for the unset utility, in this exam-

ple, a gas pipeline company. We should
note that in the absence of common
stock prices for the target utility (as with

a wholly-owned subsidiary), it is appro-

priate to use the average of a proxy
group of similar risk gas pipeline com-

panies whose common stocks are active-

ly traded. As we will demonstrate, our
selection process results in a group of
domesdc, non-utility firms that is com-

parable in total risk, the sum of business

and financial risk, which reflects both
non-dlversiilable systematic. or market,

risk as well as diverslfiable unsystemat-

ic, or firm-specific, risk.

Embedded in the
Landmait( Decisions

As stated in Bluefiield in 1922: "A

public utility is entitled to such rates as

will permit it to earn a return ... on
investments in other business undertak-

ings which are attended by conespond-
ing risks and uncertainties ..."

ln addition, the coun stated in Hope
in 1944: "By that standard the return to
the equity owner sliauld be commensu-
rate with returns an investments in other
enterprises having corresponding risks "

Thus, the "corresponding risk" pre-

cept of Btaejield and Hope predates the
use of such madtet-based cost-of-equity
models as the Discounted Cash F)ow
(DCF) and Capital Asset Pricing
(CAPM), which were developed later
and are currently popular in rate-
base/rate-of-return regulation. Conse-

quently, the comparable earnings model
has a longer regulatory and judicial his-

tory. However, it has tar greater rele-
vance now than ever before in its hist-
ory because significant deregulation has
substantially increased natural gas utili-
ties'nvestment risk to a level similar to

that of non-utility firms. As a result, it is

Frank J. Hanley is president of AUS Consultants — Utility Services

Group. He has testified in several hundred rate proceedings on the sub-

j ect of cost of capital before the Federal Energy Regulatory Commis-

sion and Z7 state regulatory coininissions. Beforejoining AUS in 1971,

he was an assistant treasurer of a number of operating companies in

the American Water Works System, as well as a financial planning oj)t-

eer with the Philadelphia National Bank. He is a Certified Rate of
Retiini Analyst.

Pauline M. Ahern is a senior financial analyst with AUS Consultants
— Utiliry Services Groiip, She has participatedin many cost-ofcapital
studies. A former employee of the US. Department of'tlze Treasury and

the Federal Reserve Bank of Bosto&i, she holds an MBA degree from

Rutgers University and is a Certifie Rate of Retuni Analyst.

Finoasivt gvancrtr Revise ~ Svxwur S999 pats 4
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Comparable Earningsf,.„„4

more important than ever to look to
similar-risk non-utility fiona for insight
into common equity cost rate, especially
in view of the deficiencies inherent in
the currently popular market-based cost
of common equity models, palucularly
the DCF model.

Despite the fact that the landmark
decisions are still regarded as having set
the standards for determining a fair rate
of return, the comparable earnings
model has experienced decreased usage
by expert witnesses, as well as less reg-
ulatory acceptance over the years. We
believe the decline in the popularity of
the comparable earnings model, in large
measure, is attributable to the difhculty
of selecting non-utility proxy firms that
regulators will accept as comparable to
the target utility. Regulatory acceptance
is difficult to gain when the selection
process is arbitrary. Our application of
the model is objective and consistent
with fundamental financial tenets.

Principles of
Comparable Earnings

Regulation is a substitute for the
competition of the marketplace. More-
over, regulated public utilities compete
in the capital markets with au firms,
including unregulated non-utilities. The
comparable earnings model is based
upon the opportunity cost principle; Ia,
that the true cost of an investment is the
return that cauld have been earned on
the next best available alternative
investment of similar risk. Conse-
quently, the comparable earnings model
is consistent with regulatory and finan-

cial principles, as it is a surrogate for
the competition of the marketplace, and
investors seek the greatest available rate
of return for bearing similar risk,

The selection of comparable firms is
the most difficult step in applying the
comparable earnings model, as noted by
Phillips& as well as by Bonbright,
Danielsen and Kamerschen.s The selec-
tion of non-utility proxy firms should
result in a sufficiently broad-based
group in order to minimize the effect of
company-specific aberrations. How-

ever, if the selection process is arbi-
trary, it likely would result in a proxy
gmup that is too broad-based, such as
the Standard lk Poor's 500 Composite
Index or the Value Line Indusuial Com-

posite. The use of such groups would
require subjective adjustments to the
comparable earnings results to reflect
risk differences between the group(s)
and the target utility, a gas pipeline
company in this example.

Authors'election Criteria

We base the selection of comparable
nou-utility firms on market-based,
objective, quantitative measures of risk
resulting from market prices that sub-
sume investors'ssessments of all ele-
ments of risk. Thus, our approach is
based upon the principle of risk and
return; namely, that finus of compara-
ble risk should be expected to earn com-

parable returns. It is also consistent with
the aconespondiog risk" standard estab-
lished in Bluefleld and Hope. We mea-
sure total investment risk as the sum of
non&versiftable systematic and diver-
sifiable unsystematic risk. We use the
unadjusted beta as a measure of system-
atic risk and the standard error of the
estimate (residual standard error) as a
measure of unsystematic risk. Both the
unadjusted beta and the msidual stan-
dard error are derived from a regression
of the target utility's security returns
relative to the market's returns, which
takes the general form:

ra m a, + bl r, + ea
where:

i 9 ftli observation of the lth
utility's rate of return

i ax ltli observation of the
market's rate of return

ea m nh random error term

a, = constant least-squares
regression coefficient

b, = least-squares regression
slope coefficient, the
unadjusted beta.

As shown by Francis,e the tots! vari-
ation or risk of a firm's return, Var (r ),
comes from two sources:

Var (rl)= total risk oflth asset

m var(ai + bir + e)
substituting (a, + b,r + e)
for r;

= vai(b; r ) + vai (e) since
var(a,) = 0

m bP var(r„) + var (e)
since var(b;r„) = btr

var(r„)
= systematic +

unsystematic risk
Francis& also notes: "The term

fy (rttrJ is called the residual variance
amund llie regression litic in statistical
terms or unsysleenarlc risk in capital
market theory language (yi (rJr ) =
= var (e). The residual variance is the
squared standard error in regression lan-

guage, a measure of unsystematic risk."
Application of these criteria results in a

group of non-utility firms whose aver-

age total investment risk is indeed com-
parable to that of the target gas pipeline.

As a measure of systematic risk, we
use the Value Line unadjusted beta. Beta
measures the extent to which market-
wide or macro-economic events affect a
firm's stock price. We use the unad-
justed beta of the target utility as a start-
ing point because it results from the
regression of the target utility's security
returns relative to the market's mturns.
Thus, the resulting standard deviation of
beta relates to the unadjusted beta. We
use the standard deviation of the unad-
justed beta to determine the range
around it as the selection criterion based
on systematic risk

We use the residual standard error of
the regression as a measure of unsys-
tematic risk The residual standard error
reflects the extent to which events spe-
cific to the firm's operations affect a
firm's stock price. Thus, it is a measure
of diversifiable, unsystematic, firm-
specific risk.

An Illustration
ef Authors'pproach

Step One: We begin our approach
by establishing the selection criteria as a
range of both unadjusted beta and resid-
ual standard error of the target gas

conllmied on page tf

lqlaaaelel Qaanerly Review ~ Saammr l994 page 5
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Comparable Earnings&,.m,.„5

pipeline company.
As shown in table 1, our target gas

pipeline company has a Value Line
unadjusted beta of 0.90, whose standard
deviation is 0.1250. The selection crite-

rion range of unadjusted beta is the
unadjusted beta plus (+) and minus (-)
three of its standard deviations. By
using three standard deviations, 99.73
percent of the comparable unadjusted
bates is captured.

Three standard deviations of the tar-

get utiTity's unadjusted beta equals 0. 38
(0.1250 x 3 = 0.3750, rounded to 0. 38).
Consequently, the range of unadjusted
betas to be used as a selection criteria is
0.52 - 1.28 (0,52 = 0.90 - 0.38) arid
(1.28 = 0,90+ 0.38).

Likewise, the selection criterion
range of residual standard error equals
the residual standard ermr plus (+) and

minus (-) three of its standard devia-
tions. The standard deviation of the
residual standard error is defined as:
(I/t/2N,

As also shown in table 1, the target

gas pipeline company has a residual
standard error of 3.7867. According to

the above formula, the standard deviation

of the residual standard error would be
0. 1664 (0.1664 = 3.7867/ ~(259) =

3 7867/22,7596, where 259 = N, the
number of weekly price change obser-
vations over a period of five years).
Three standard deviations of the target
utility's residual standard error would
be 0.4992 (0.1664 x 3 = .4992). Conse-
quently, the range of residual standard
errors to be used as a selection criterion
is 3.2875 - 4.2&59 (3.2875 = 3.7&67-
0.4992) and (4.2859 = 3.7867 +
0.4992).

Step Two: Thc step one criteria are
applied to Value Line's data base of
nearly 4,000 firms for which Value Line
derives unadjusted bates and residual
standard errors on a weekly basis. All
firms with unadjusted betas and residual
standard errors within the criteria ranges
are then selected.

Step Three: In the regulatory
ratemaking environment, authorized
common equity return rates are applied
to a book-value rate base. Thus, the
earnings rates on book common equity,
or net worth, of competitive, non-udlity
firms are highly relevant pmvided those
firms are indeed comparable in total
risk to the target gas pipeline. The use
of thc return rates of other utiTities has
no relevance because their allowed, and
hence subsequently achieved, earnings
rates are dependent upon the regulatory
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Comyarable Earnings f ., „7

parable earnings cost rate is based upon
the mid-point of the average of the
median three-, four- and five-year his-

torical rates of return on net worth of
)? I percent as shown in colunm 5 and

the median projected 1996-1998/1997-
)999 rate of return on net worth of 15 5

percent as shown in column 7 of table 1.

As shown in column 8, it is )3.8 percent.

Sfi)fifi)arjf

Our comparable earnings approach
demonstrates that it is possible to select
a proxy group of non-utility firms that is
comparable in torsi risk to a target util-
ity. In our example, the 13.8 percent
comparable earnings cost rate is very
conservative as it is an expected
achieved rate on book common equity
(a regulatory aflowed rate should be

greater) and because it is based on end-

of-period net worth. A similar rate on
average net worth would be about 20 to

40 basis points higher (i.e., 14.0 to 14.2

percent) and still understate the appro-
priate regulatory n))owed rate of return

on book common equity.
Our selection criteria we based upon

measures of systematic and unsystemat-
ic risk, specifically unadjusted beta and
residual standard error. They provide
the basis for the objective selection of
comparable non-utility firms. Our selec-
tion criteria rely on changes in market
prices over approximately five years.
We compare the aggregate total risk, or
the sum of systematic and unsystematic
risk, which reflects investors'ggregate
assessment of both business and finan-
cial risk, Thus, no adjustments are nec-
essary to the proxy group results to

-'. Riilloit I.istsiPiyeline,'StoIage.Proijech'--

hfoie than,$9 billio'unworth.ofpmjecrs toe':extmnd:the-nation/8 riatural;gas
-.- pipeline network are:iri various itages,of development accixding;to iinA.G.A.

, 7'eportc'bese pmject's )uvo)ve'needily'8000~lesofStew pipeIlnes andes)mrw
,:.'.liy vIdditvoerIS.:to uxiitb)g lines and represent'159 ibrihcoa cubic Xeef (Bcf) per,
, day'ofnew pipeline capacity. 4'-". e ",&!.-'.':";-.=: ',:-'.l'",: "»2 ..;.'..'..'- ',"$I;.:
:-'.:„":Bu'ring 1993.andiearly 1994, constructiori on'3,100 iiiiiles ofcpipeliiie/was;.

cyompleted or iinderiway. at:6 cost, dfiiearly;$4)iillioii; Sayb A'.GW.These'pio;

; jeci's ire adding' Bcfiri daily defiyery caPacity'caria'nW)de.';:: |', ':,,':,.:,-;|".,",e -j)r,
L'.;:;:".Among:Jbe:projects!cdmp)etefi.in'1993:warn pacific Gas':Trarismisiion" "

Co.'8'805:miles"'ofloojmg:that-:a))ows3ncrensed deliv'eries.of Canadiaii gai to,.
' thi'West Cohst;Ãoriwhweit',p)pellne,;Corpgi.additioii:of433'mfihon..'cubic'.feet "

of'daily. capacr)ty for.customerb )neth'e '.,pacific.b)orihweityutd Rocky,. Mounptmi)t

a)ria's;.ai(d)be'156-Jnilefitnp)re;State'Pipe)ine'in'New Vortr'.* 'i:.'-;:(-':.'"-.":,".",-'',

-:". Tn;addition, mqior construhtion;Projects'were'etarted onkheisys)ecmes:of.,
.-'k Texai!Bisiein".Trarist)rission Ciorp ..and,.A)gonquin'Gis:.Tiaiisnrissjpn'Co.'=

, both:.pibsidiiiies of panhnnd)e'Eastern Corp. 'nd'along 1?loiida'Gai'rans-- '

', - Tbie,reportigoeiyon to dlsctisiranother„i$5)billion lri;.Pioposed,pmjecis,
-',::which,")f:completed,,w)ll!add:,neiiriy+000 imcliiiof pipelirie"'and,9.8.Bcf )per '

day'ln ca)tao)ty,'nIuch:ofdtservhigFlorida:and West:Coast'mwckets.;.-"'.~.--,''
'==,.-: A:Gdtb'n)soc)dingfies47 irixagepttgecti:a'nd:iaysqwhat if:ill of ihem iui hugh'.

'exjithtg stoiage cspicitywcfi) lucre'asebyauoie thin600Bcf; br25penxutL

, &7;.", FOr:i'COPy Of)geetpPiPellnerC)/BJSiiucf/On 'gfenrS ZAP'drfd993.-'94 (¹F00103)
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compensate for the differences in busi-
ness risk and financial risk, such as
accountmg practices and debt/eqmty
ratios. Moreover, it is inappropriate to
attempt a comparison of the target utility
with any individual iirm, or subset of
firms, in the proxy gmup because only
the average flrm of the group is relevant.

Because the comparable earnings
model is firmly anchored in the "corre-
sponding risk" precept established in
the landmark court decisions, it is wor-
thy of consideration as a principal
model for use in estimating the cost rate
of common equity capital of a regu)nted
utility. Our appmach to the comparable
earnings model produces a proxy group
that is indeed comparable in total risk
because the selection process is objec-
tive and quantitative lt therefore over-
comes criticism linked to arbitrary
selection processes,

All cost-of-common-equity models,
including the DCF and CAPM, are
fraught with deficiencies, usually stem-
ming from the many necessary but unre-
alistic assumptions that underlie them.
The effects of the deficiencies of indi-
vidual models can be mitigated by mdng
more than one mode) when estimating a
utility'9 common equity cost rate.
Therefore, when the non-comparability
issue is overcome, the comparable eam-
ings model deserves to receive ihe same
consideration as a primary model, as do
the currently popular market-based
models. ~

'Bine/iefd Ivcier Works Jmpmmmenr Ce e Peb.
lic Seem'ce Ceeenlrelen. 262 U 8 679 ( f922) end

Federal Power Cemedcecn e Hope Heineel Gee

Cn.. 320 U.S SI9(f944).
JChcriee F. Fhiiiipe Jr. IhJh'*min)tatnffxbgn

pnbiic Uniiiiec

Repnnc Inc.. I 988. p 379
JJemes C Bnnbrishi. Aibmt L Den)ween end

David R Knmcmchcn.)khLc)9)fuef)bgd)!J!d)LL
skmd)sb 2nd cdiiicn. Public Utiikiei Repcni
Inc. f988, p 329.
4)cck Clark Francis. )mnumcaiiLAm~ 3rd cdiiicn McGrew Hill BooL
Cn., I980,p 363
Jid . p. 348.
4Reierne on nei worth must be med when
rciyinS an Value Line dain because reieme an
bank common cgnhy for nnn-niiihy firms cre
nni cveiicbie from Veinc Idne
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Carolina Wa rvice Inc.

Selection of Non-Price Regulated Group Similar in Risk to
Dr

' Water Prox

Dr. Carlisle's Water Proxy Group

Ticker
AWR
AWK
WTR
ARTNA

CWT
CTWS

GWRS
MSEX

SJW
YORW

Company Name
Amer. States Water
Amer. Water Works
Aqua America
Artesian Res Corp
California Water
Conn. Water Services
Global Water Resourc
Middlesex Water
SJW Group
York Water Co. (The)

Unadjusted
Beta

0.56
0.42
0.50
0.37
0.58
0.45

NA

0.56
0.55
0.58

Standard Error
of the Regression

2.7946
1.9373
2.1431
2.9852
2.4397
2.5093

NA

2.6567
2.8737
2.8013

Range Unadjusted Beta
Range Standard Error of Regression

0.37
1.9373

0.58
2.9852

Comparable Risk Non-Price Regulated Group

Ticker
AZO

CBOE

CPB

DNKN

DPS
FORR
HRL

HSY

KMB

MCY

SJM
WMT

Company Name
AutoZone Inc.
CBOE Holdings
Campbell Soup
Dunkin'rands Group
Dr Pepper Snapple
Forrester Research
Hormel Foods
Hershey Co.

Kimberly-Clark
Mercury General
Smucker O.M.)
Wal-Mart Stores

Unadjusted
Beta

0.55
0.49
0.49
0.53
0.55
0.58
0.57
0.49
0.50
0.52
0.50
0.43

Standard Error
of the Regression

2.2083
2.5086
2.1673
2.8822
1.9555
2.7464
2.2989
2.2615
1.9767
2.4935
2.1906
2.1287

NA = Not Available

Source of Information:
Value Line Proprietary Database December 2017



ELEC
TR

O
N
IC
ALLY

FILED
-2018

M
arch

19
5:08

PM
-SC

PSC
-D

ocket#
2017-292-W

S
-Page

28
of31

Exhibit No.
Schedule DWD6R

Page 1 of 4

Carolina Water ice Inc.

Summary of Cost of Common Equity Models
A liedtoDr Carlisl 'on-Pri eRe ula edGrou

Principal Methods

Dr. Carlisle's
Non-Price
Regulated

Group

Discounted Cash Flow Model (DCFj (1)

Capital Asset Pricing Model (CAPM) (2)

Average

14.66%

9.85%

12.26%

Notes:
(1] From page 2 of this Schedule.

(2] From page 3 of this Schedule.
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rolina r Service
Indi D FCo t rDr C 'on-Pri ulatedGr

VL Projected EPS Growth
2017 Estimate Growth

Zacks
LT EPS Growth

Yahoo! Finance
LT EPS Growth

Dividend
Yield

AutoZone, Inc.

CBOE Holdings, Inc.

Campbell Soup Company
Dunkin'rands Group, Inc.

Dr. Pepper Snapple Group
Forrester Research, Inc.
Hormel Foods Corporation
The Hershey Company
Kimberly-Clark
Mercury General
The j.M. Smucker Co.

Wal-Mart Stares, Inc.

$ 44.07
2.40
3.04
2.43
4.50
1.22
1.57
4.85
6.20
1.63
7.00
4.43

3 78.00
5.75
3.50
4.50
6.20
2.00
2.50
6.45
7.75
5.00
9.40
6.50

17.72%
28.36oih

4.11%
19.25%
9.59%

15.17%
14.22%
8.49%
6.58%

37.75%
8.79%

11.58o/o

12.70%
17.60%o

5.30o/o

13.40o/o

10.70'/o
12.00o/o

9.30%
8.70%
7.90%

25.30%o

7.90%
5. 80%

11.68o/o

17.90o/o

3.75%
13.86%
10 64oih

12.00%
0.53%
9.62%
7.619o

25.30%
10.10%

7.10%

NA

0.90o/o

3.00oi6

2.40%
2.50o/o

2 00o/'o

2.10o/o

2.30o/o

3.30%
5.40%
2.50%
2.10%

Mean
Median
Average

15.13%
12.90o/o

14.01%

11.38'Yo

10.00%
10.69%

10.84%
10.37o/o

10.614/o

2.59%

Growth (1)
Dividend Yield

Dividend Growth (2]
Indicated DCF Cost of Equity

11.77%4

2.59%
0.30'/o

14.66%o

NA = Not Available

Sources of Information:
Value Line Investment Survey
Zacks Investment Service
Yahoo! Finance
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r lin
Indicated CAPM Cost Rate for

Dr Carlisle's N - ri e ulated

Line No.

1. Market Return (1)

2. Risk-Free Rate (2)

3. Equity Risk Premium (3)

4. Beta (4)

5. CAPM Cost of Equity (5)

6. ECAPM Cost of Equity (6]

7. Average

11.80%

3.70%

8.10%

0.725

9.57%

10.13%

9.05%

Notes:
(1) From page 7-13 of SBBI - 2017.

(2) From Revised Exhibit DHC-Z.

(3) Line 1 - Line 2.

(4) From page 4 of this Schedule.

(5) Line 2 + (Line 3 x Line 4).
(6) Line 2 + (0.75 x (Line 3 x Line 4)) + (0.25 x Line 3).
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Carolina rvice I

Beta Coefficients for Dr. Carlisle's
Non-Price R Grou

Com an Name Beta

AutoZone, Inc.
CBOE Holdings, inc.
Campbell Soup Company
Dunkin'rands Group, Inc.

Dr. Pepper Snapple Group
Forrester Research, Inc.
Hormel Foods Corporation
The Hershey Company
Kimberly-Clark

Mercury General
The J.M. Smucker Co.

Wal-Mart Stores, Inc.

0.80
0.70
0.70
0.60
0.75
0.70
0.75
0.75
0.75
0.80
0.70
0.70

Average 0.725

Source of Information
Value Line Investment Survey - Standard Edition


